Hunt's Comment criticizes our recent article for combining concepts from percolation theory and e6'ective-medium theories to calculate the dc and ac conductivities in ionic conducting glasses. Our approach was an attempt to describe the dc and ac conductivity with input information from our NMR measurements.
We used the continuous-time random-walk theory and reasonable assumptions for the glasses which yielded good fits of the dc and ac conductivities at many temperatures. Here two inputs are required. The limit od, (T) for calibration of the units, which is known from calculations (ii) or from measurements, and the current decay rate y which has not been known a priori. We first used the analytical average of (3) for a rectangular distribution of E, and obtained a good fit to the complex conductivity o(co, T) when the limit 1/y;"(E,",T) was set equal to r,"(T) Th.e rectangular distribution is of course unphysical, but it seems to reproduce the observed frequency behavior in many ionic conductors.
However, our finding that y;"can be associated with 1/r, "shows that 1/y(E"T) is likely to be the analog of (2) averaged over ZNMz(E, ') up to E,. This percolation idea may be somewhat inconsistent in the efFectivemedium formula (3), but it did permit a numerical average of (3) over ZNMz (E, ) to E,",which indeed led to a good fit for o (co, T ) and the related dielectric constant E. The overall agreement from (i) to (iii) for several Li fast-ion conductors, where we have used no adjustable coeScients except trying broad tails on the Gaussian distribution and P values slightly higher than 0.25, shows that our model is indeed consistent despite the theoretical doubts.
